(Mathematics) TRIGONOMETRIC EQUATION 


ге 


Ans. 


Sol. 


HOME М/ОВК-2 


(PROBLEMS BASED ON FUNDAMENTALS) 
A trigonometric equation is of the form, a cos0 + b $110 = c 


Solve for 0 : 
sin(0) + cos (00 — 1 


(ви + oG) -2) 


We have sin (0) + cos (0) = 1 


> У2(5 sin (0) + = 5205 (0)) = 1 > (sin (0) + = -cos (Ө)) = 3 
э sin (e £z) = = > sin (ө +") = (sim (3) 

> (ө + ) (an+ D" (9) > в = (пп +( 1)" (5)–=)пе1 
43 sin(0) + cos(0) = 2 

EE 

We have үЗѕіп (Ө) + cos (Ө) = 2 

> оп Ө 105 8-1 > sin (0 +7) 1 

з sin (0 +=) = sin (2) > (0 +=) = пп +( 1) (7) 


=> 0 = пт + (1) (9-8 

sin(20) + cos(20) +sin (0) + cos (0) +1=0 

пт — запа Ө = 2nm + (2) 

We have 

sin (20) + cos (20) + sin (0) + cos (0) +1 = 0 

> (sin (0) + cos (0)) + (1 + sin (20)) + cos (20) = 0 

= (sin (0) + cos (0)) + (sin (Ө) + cos (0))2 +(со$? Ө — sin? Ө) = 0 
= (sin (0) + cos (0)) + (sin (Ө) + cos (0))? +(соѕ Ө + sin Ө)(соѕ Ө — sin Ө) = 0 
— (sin (0) cos (0)) 

(1 + (sin (Ө) + cos (0)) + (cos 0 — sin 0)) =0 

> (sin (0) + cos (0))(1 + 2со$ 0) = 0 

> (sin (0) + cos (0)) = 0 and (1 + 2со5 Ө) = 0 


= (sin (® + ө)) = 0 and соз 0--2 
= (2+0) = ппапае = 2пт + (=) 


5 Ө =пп-“ апі 0 = 2пт + (2), пет 
4 3 


sin? Ө + sin Ө cos Ө + cos? 0 1 


„(тт + c»"(2) 


We have sin? 0 + sin 0со$ 0 + cos? 0— 1 
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= (sin? Ө + cos? Ө) + sin Өсоѕ Ө = 1 

= (sin Ө + cos 0)(1 — sin 0cos 0) + sin 0cos 0— 1 
= (sin Ө + cos 0)(1 — sin Өсоѕ Ө) = (1 — sin Өсоѕ Ө) 
= (sin Ө + cos Ө — 1)(1 — sin Өсоѕ Ө) = 0 

= (sin 0 + cos 0 — 1) = Оапа (1— sin 0со$ 0) - 0 
з (sin Ө + cos Ө) = 1 and sin (20) => 


> (sim (e + 2) — sin (2) 
and sin (20) = sin (=) > Ө = пп + (-1)" (2) - (=) 
and 0 = вт = (=а)“ (3). wheren Є І 


5. $110 + УЗсо$0 = /2 

сала (пт 
Ans. пт-(-1) (=) А 
Sol. Given equation is > sin Ө + /3cos Ө = /2 


1. УЗ 1 : тү 1 
> узіп Ө + cos Ва = sin (0-2)-55 
п TU TU п 
= (0+5) = пл + (-1)' (2) >09 = пп + (17 (2) з, nel 
6. У28ес0 + tan0 = 1 
Sol.  У2зесб + ап Ө =1 NB = 
cos Ө cos Ө 
= V2 + sin Ө = cos Ө = cos Ө — sin Ө = У2 
1 1 & - тү _ 
= 72С05 Ө — ит 0-1 = cos (0 +=) = cos 0 
5 0+2 = 2010 >д=2пп— пе! 
7. cot0 + соѕесӨ = V3 
Sol. Given expression: = cot Ө + cosec Ө = V3 
С j = 5 = Taking square both side, 


sin 0 sin 0 

cos? 0 + 1 + 2cos Ө = 3 — 3cos? Ө [\ sin сеѕіп? Ө = 1 — cos? Ө] 
4cos? Ө + 2с05 0-2 = 0 

4cos? Ө + 4cos Ө — 2с05  – 2 = 0 


We get 

(cos Ө + 1)(4cos 0-2) = 0 
When, 

(cos 0-1) =0 

cos Ө = —1 

cos п = cos (2n + 1)п = —1 
Hence Ө = (2n + 1)п. 

We get 

(cos 0 + 1)(4cos 0-2) = 0 
When, 

(cos 0-1) =0 

cos 0 = —1 
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cos п = cos (2n + 1)п = - 1 
Hence 0 = (2n + 1)m. 
When, 
(4cos 0—2) = 0 
1 
cos 0 — 2 


Sol. 


10. 
Sol. 


11. 
Sol. 


12. 
Sol. 


13. 


Ans. 


Sol. 


COS == СО$ (пп +3) => 


$110 + со$0 = /2 

Consider the given equation, 
Taking square both sides, 

1 + 25іп 0со5 Ө = 2 


sin Өсоѕ Ө =: EA 


Now, divided by cos Ө in equation 17", we get 2 tan Ө + 1 = 


Again divided by sin Ө in equation 1“, we get 2 1 + cot Ө = 


Add equation 1% and 279, we get 
tan Ө + cot Ө = VZ. ( 


sin Өсоѕ Ө 


тап ө + со ө= vZ: (2) -2 
2 


\/3со$0 + sin0 = 1 


$110 + со$0 = 1 
Given, sin 6 + со$ 0 =1 


sin 0--со8 Ө 
оо 7 


TRIGONOMETRIC EQUATION 


= Lsin Ө + cos Ө = У2 
= sin? Ө + cos? Ө + 2sin 0cos Ө = 2 
= 2sin Өсоѕ Ө = 1 


05 
V2 


sin 0 


vz | У 


cos 0 sin Ө 


=> {ап Ө + со 9+2 = 


= Now, from equation 17, 279 апа 5" ме get 


=> tan Ө + cot Ө = 2 


= Squaring both sides gives, 


sin? 0 4 cos? 04 25іп 0cos 0— 1 = 1 + 25іп Өсоѕ Ө = 1 


= 2sin Өсоѕ Ө = 0 


cosecO = 1 + cotO 
tan0 + sec0 = У3 


cos0 + /35іпӨ = 2cos20 


2пп п 


3 9 
Given equation is 


= 2608 Ө + sin Ө = со$ 20 
= (0 –=) = гпп + 20 
в = – (2пп + =) 


> sin cos Ө =0 


= cos Ө + /3sin Ө = 2cos 20 
= cos (ө -3) = cos 20 
= Taking positive one, we get 


> Taking negative one, we get, 
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_ 2nm 


> 0 = — 
3 


+ 2 ПЕ! > 
14. УЗ(со80-4380)- 4sin20 · cos30 
TU п 
Sol. Given equation is 
V3(cos Ө — УЗзіп Ө) = 4sin 20. cos 30 


= УЗсо5 Ө — 3sin Ө = 2(5іп 50 — sin Ө) > УЗсо8 0 — sin 0 = 
2(sin 50) 
— Ө – 15іп Ө = (sin 50) > sin (2-0) = sin 50 
2 2 3 
550-nmr-c(-1)" (2-6) > when п is even 
п TU 
50 = 2kn + (2 — 6) = 60 = Хкп + 2 
ЭЭ = when n is odd 
50 = (2k + уп - (2- 6) 240 = (2К + 1)n- 5 


>60 = (2+1); —1;, КЕ! 


0. Solve for x: 
15. sinx + cosx — 24/2 зт xcosx = 0 
Ans. x-nn-(-1)--7,neZ 


2. 
Sol. Їег52 х + cos х = > sin x- cos x =-— 
So, the given equation can be reduces to 
2- 
с-242(52)-0 = У -t-/2-0 
з (22+ 1)(t- У2) = 0 > 2-8 
7 As WES - 
When sin x - cos x = /2 > sin х+ = с0$ х=1 
з sin (х+2) 2 1 = sin (2) > x4 T-nr(-1"7,neZ 
: -— : M 
Whensin x + cos x = З = Whensin х + cos х= 7 
э 1 sin + cos 1 э вш ( +2) = sin (-2) 
узэл 8” (5 2 mew Хайн 6 
т - Ту (|. Т = по -Z 
з (хе?) пт + ( і 2) > х= пп (ЈА ПЕР 
16. sinx + sinx cosx + со53х = 1 
Sol. Тһе correct options аге 2A2nmncZ 
С2пп + 2 ncZ > Given equation can be written as 


(sin x + cos x)(sin? x — sin xcos x + cos? x) — (1— sin xcos x) = 0 
> (sin x + cos Х)(1 — sin xcos x) — (1 — sin xcos х) = 0 

> (sin x + cos x - 1)(1— sin xcos x) = 0 

> sin х+с0$ Х = 1 

ог 

1- 511 xcos x = 0 
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17. 


Ans. 


Sol. 


18. 


Ans. 


Sol. 


This gives 
T 1 

cos (x — 4) = а 
ог 
sin 2x = 2 
But sin 2x can't be equal їо 2. 
Therefore, 
cos (x ——)= ES 

У2 
2x-i-2nntil эх = 200 +5 
ог 


X—2nmncZ 


sin x + cosx = 1 — sinxcosx 
х = пп + (-1)' (=) -in €I 
Given equation is 
sin X + cos x = 1 — sin xcos x ........ (i) 
Put sin x + cos x = і 
2-1 

2 

Now, equation (i) becomes 
2-1 


= Sin Х · с0$ X = 


t-1- 


э2:-2-1-1 >t? +2t-3=0 
э(-3)1-1)-0 => (t-3)-0,(t—-1)-0 
2sinx-ccosx-—í,sinx-ccosx-—--3-2sinx-ccosx-1 


1... 1 \ п 1 
— Sin X — COS X = > sin (x =) = — 
72 tu ња) = 5 


5х = пт + (1) (2) – "пе! 


> 


1 з . 
1 + sin? x + cos? х = > 51п 2х 


п 


= сав (т) 7" 
х= пп + (-1) ( =) а ПЕЇ 
Given equation is 

: 3. 
1 + sin? x + cos? х = ; Sin 2х......(1) 
> 1+ (sin х + cos x)(1 — sin xcos x) = 3sin xcos x 
Put sin x + cos x = t 
2-1 
2 

Now, equation (i) becomes 


(1-5) 34-89 
2 2 

э2-443-12)-3(2-1) 2243t-t?—-3t? +3 = 0 

= 3. —13—3:2 +5 = 0 >t? + 3102 — 31— 5 = 0 

>t? +t? + 212 + 21 — 51— 5 = 0 о t^(t- 1) + 2t(t-- 1) — 5(t- 1) = 0 


> Sin Х · с0$ X = 
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19. 


Ans. 


Sol. 


20. 
Sol. 


21. 


Ans. 


Sol. 


= (t? -2t—5)(t-- 1) = 0 >t=-1,t= 7 
> sin x + cos x = —1, 7 > sin x + cos x = —1 

1 . 1 = 26 : п zm Я 
> 45 510 X + cos x = л > sin (xi) Z 
= хэптж(-48(-2)-1 ПЕ! 

4 4’ 
sin 2х - 12(sinx — cos x) + 12 = 0, 
where 0 < x < 2п 
п п 

х=0,>,2п 20. (А+ B) = пп + (2) 
Given equation is 
sin2x — 12(sinx — cosx) + 12 = 0 > sin x + с05 х = —1 
> Łsin x+—cos x = -— > sin ( +") =-= 

73510 Х+ 55 х= – 55 in (х++) = —5 


п 


> х= рт + са (2) У“ Е! 
SOLUTIONS IN CASE IF TWO EQUATIONS ARE GIVEN: 


If (1 + tanA)(1 + tanB) = 2, then find all the values of A + B 
We have, (1 + tan A)(1 + tab B) = 2 


= 1 + ќар А + tan В + {ар А · tan В = 2 = tan А + ап В = 1 — 
{ап А · tan В 
{ап A+tan B 
=» (= A-tan 3 -1 юм (A + B) -1 
> tan (A + B) = tan (2) = (A +B) = пп + (1), wheren € I 


If tan (А - В) = Тапа sec (А + B) = Е then find the smallest «үе values of A and B and their 


most general values. 
п п 
А = (2n + т) 2 + 24 


В = (2а -ш) 7-7 


Given, tan (A — В) = 1 > (А-В)- 7 
2 
Also, sec (A + B) = З 
з cos (A + В) = З > (А+ В) = ==" 
Неге, we observe that А — В is positive 
So, А > В 
11 11п 
A+B=—— (А+В=—— 
6 ог 6 
А == А o 
En на 
On solving, we get, 
"e 25п xc 197 
24) 24 
19т 771 
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General values oftan tan (А - В) = 1 
is(A- B) = nat in € L..... (i) 
General values of sec (A + В) = — 
is (А B) = пп + Є, п € I... (ii) 
On solving (i) and (ii), we get 
T т 
А = (2п + т) — + —— 


2 24 
5T 
B-(2n-m 4-5, 


22. If sin (п cos0) = cos (п 5110), then prove that, cos (e + 7) = zz 


Sol. We have sin (псо$ Ө) = cos (nsin Ө) 


> sin (ncos 0) = sin С — nsin 0) 
2 
п 
> (псо$ 0) = Бе піп 9) 


1 
= cos 9 = (5 - sim ө) 


1 
> cos Ə +sin 0-5 


1 1 . 
> — cos Ө + —sin Ө = — 


У2 V2 2/2 

= cos (e + 2) = eb 
^ 242 

Similarly, we can prove that, 

COS (e — =) A 

2/2 


4 


23. If tan (п cos0) = соі(п sin Ө), then prove that cos (e — 7) по 


242 
Sol. We have tan (псо$ Ө) = cot (nsin Ө) 
> tan (mcos 0) = tan (2 — nsin 9) > (псо$ 0) = (5 - nsin 0) 
> cos (0) + sin (Ө) = 2 > Zos (0) + sin (0) = zz 
> cos (e = Ы = к-а 
^ 242 


24. If sin A = sin B and cos A = cos B, then find the values of A in terms of B. 
Ans. А = пп + В 
Sol. Given, sin А = sin B ......(1) 

and cos А = cos B ......(11) 

Dividing (i) and (ii), we get, 

sinA sin B 


cosA соѕ B 
=> {ап А = tan В 


> А = пт + В, м тегеп Є І 
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25. IfA and В are acute «үе angles satisfying the equations З sin? A + 2 sin?B = 1 and 3 sin2A — 
2 sin2B = 0, then 
find A + 2B. 
Ans. (А+2В)=, 
Sol. Given equations are 
3sin? А + 2sin? В =1....(0 
and 38ш 2A - 2sin 2B = 0... (1) 
From (ii), we get, 
3sin 2A — 25іп 2B 
sin 2A X sin 2B 
3 
sin 2B 3 
sin2A 2 
From (i), we get 


3 
з (2зіп” А) + sin? В) = 1 
>> (1 – cos 24) + (1 — cos 28) = 1 


= 5с05 2А + cos 28-7 


sin 2B sin 2B 
= ——— cos 2A + cos 2B = – 
sin 2A sin 2A 


> sin 2Bcos 2А + sin 2Acos 2B = sin 2B 
> sin (2А + 2B) = sin 2B 

> sin (2А + 2B) = sin (п — 28) 

> (2A +2) = (mn = 28) 

=> (2А + 4В) = п 


> (А +2В) = 5 


DIFFERENT TYPES ОЕ TRIGNOMETRIC EQUATION 
TYPE - 4 (Product to Sum) 


Q. Solve: 
26.  4А5іпх-5іп2х -sin 4х = sin 3x 
Ans. х = пт,х = (Зп + 1) 2, €Z 
Sol. The given equation can be written as 
(2sin 2х · sin х)25іп 4x — sin Зх = 0 
> 2(cos x — cos 3x)sin 4x — sin 3x — 0 
> 25іп 4xcos x — 25іп 4xcos Зх — sin Зх = 0 
> (sin 5x + sin Зх) - (sin 7x t sin x) - sin Зх = 0 
= (sin 7x —sin 5х) + sin x= 0 
> sin x(2cos 6х + 1) = 0 
> sin x = 0, с0$ бх = - 1/2 
= sin x = 0,cos бх = cos (2) 
>X = пп, 6х = 2пт + 2", п EZ 


> х=пт,х = (Зп + 1) 5,пє7 
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1 
27. соѕх · COS 2х · COS 3х = 7 SX X 2m 


Sol. Ро yourself. 


28. sin3a = 45іп а · sin(x + a): sin(x — a) 
Sol. Ро yourself. 


29. sin 2х · sin 4х + cos 2x = cos бх 


пт пт 
Ans. х= ХЕ пе 


Sol. Given equation is 
sin 4xsin 2x — cos 6x — cos 2x 
> sin 4xsin 2x = —2sin 4xsin 2x > 3sin 4xsin 2х = 0 
=> sin 4х = 0,sin 2x = 0 => 4х = пп 2х = по пЕ 1 


пл пл 
> х=—х=— ПЕ 
4 2 


30. ѕесх · соѕ 5х +1 = 0,0 <х 2п 


Ans. х=-,-,-,—,— 
674727 476 


Sol. Wehave,secxcos 5х +1 = 0 


= sec xcos 5х = —1 = cos 5x = —cos x 
2п+1)т 2п-1)п 
> 5x = пп (п-х) > x = 28155 ог басу" 
п т Зп бп 5m 7п 7п 9m 11m 
Hence, X = –, —, 24542 —, —, — 


а ДИ 674767 6. 
31. cosx:cos6x = - 1 
Ans. х-(20- Е = (2n + 1), ЕТ 
Sol. Given equation is 
cos (бх)соѕ x = 1 > 2с05 (бх)соѕ x = - 2 
> cos 7х + cos 5х = - 2 
Itis possible only when 
cos (7x) = —1, cos (5х) = —1 


> х-(2041)2,х-(2041):061 
ТУРЕ - 5 (Make one Variable) 


Q. Solve: 
32. 25іп2х – 5sinxcosx —8cos?x = —2 


Ans. а = ап ! (2), В = tan! (- 2) п EZ 


Sol. The given equation can be written as 
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33. 


Ans. 


Sol. 


34. 


Ans. 


Sol. 


35. 


Ans. 


Sol. 


2sin? x — 5sin xcos x — 8cos? x 


— —2(sin? x 4 cos? x) = 2tan? x – 5tan x – 8 = - (tan? x + 1) 
> 4tan? x —5tan x -6- 0 = (tan x – 2)(4tan x +3) = 0 
> tan x = –2лап x = –- >х=пп+ах = пп + В, where 


> а = {ап ! (2), В = (ап ! (– +), n Е 7. 

5 sin? x - 7 sin x cos x + 10 cos? x = 4 

х=пт+т,х = пт +а, а = (ап! (5) 

Given equation is 

> 5sin? x — 7sin xcos х + 10cos? x = 4 > 5tan? х - 7tan х + 10 45ес” x 
> 5tan? x — 7tan х + 10 = 4 + 4tan? хо tan? х – 7tanx +6 = 0 

> (tan х - 1)(tanx—6)—-0 => ап х = 1,6 

2 sin? х — 5 sin x cos x - 8 cos? x = —3 


ЕЕ 
х = пп + а, а = tan"! (5) 


Given equation is 
2sin? x — 5sin xcos x - 8с052 x = —3 = 2tan? x – 5tan x 8 = —3sec? x 
= 2tan? x – 5tan х- 8 = —3 —3tan? х = 5tan? x – біап х – 5 = 0 


1545 
= tan? x tan х- 1-0 > tan х = 5 


12/8 
>х = пп + а, а = tan”! (59) 


sin? x соѕх + sin? xcos? x + 
sinxcos?x = 1 


no solution 
Given equation is 


sin? xcos x + sin? xcos? x + sin хсо53 x = 1 
> sin xcos x[sin? x + sin xcos х + cos? Х| - 1 
> sin xcos x[1 + sin xcos x] = 1  2sin xcos х[2 + 2sin xcos x] = 4 


> sin (2x)(2 + sin (2x)) = 4 > sin? (2x) + 2sin (2x) - 4— 0 
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= sin (2x) = ZAP > sin (2x) = ЫЗ = 1+5 
It is not possible. 


So, it has no solution. 


TYPE- 6 (Boundness) 


Q. Solve for x: 
36. sin6x + со$ 4х + 2 = 0 


п 
Ans. х= тп + 2,т67 
Sol. Тһе ріуеп equation can be written as 
> sin бх cos 4x = —2 
2 sin бх = —1 and cos 4х = - 1 
4 4 Зп 
= sin 6x = sin 2 С05 4X = cos п 
Зп 
> 6х = 2пп + —,4х = пп + ппе 2 
пл п пл п 
=> = = == = = E 
X З тх 5 +1, ПЕ 2 
т 5m 7m Ил T 5m 


=> Хх==–,—,—,—, 8 >х=-,— 
4'4'12' 12" 4’4 


Hence, the general solution will be, 


ыў о 
> х=2пт+—,2пт+— п 
X TU 4 п 4 


> х=2пт+7,(2п+1)т+^,пє7 > х=тп+уте7 
37. sinx = 1 + cos*3x 
Sol. do yourself 
38. sinf х = 1 + tanx 


п 
Ans. x-nmnt;x-nmunel 


Sol. Given equation is 
sin* x = 1 + tan? x 
Itis possible only when 
sin x = 1 4ап8 x = 0 > sin? х = 1,tan x = 0 


>X 


] 
=) 
я 
I+ 

NIA 
~ 

| 
5 
А 
ш 
т 
— 


There is no common value which satisfies both the above equations. 
Hence, the equation has no solution. 
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39.  sin?x + cos?y = 2sec?z 


Ans. х= (2а + 1)5,у = тт, 2 = Кт 


Sol. Given sin? x + cos? у = 2sec? 2 
Here, LHS < 2 and RHS > 2 
Itis possible only when 
sin? x = 1,cos? y 1,5ес” 2 = 1 
> cos? х = 0,52 у = 0,cos? 2 = 1 
= cos?x-O0,sin?y = 0,51? z = 1 
> cos х = 0, ѕЅіп у = 0,5іп 7 = 0 
>x = (2n + 1)5,y = mq, zZ = kn 
where, п, т, К С І 


40. sin Зх + cos 2-2 = 0 
Ans. х = 201+ 5 


Sol. Given equation is 
sin Зх + cos 2х +2 = 0 
Іс is possible only when 


sin 3x = —1, cos 2x = - 1 
> Зх = 2" 2x = п эх= 1х = 
2 2 2 
Hence, the general solution is 
T 
х= 211 +—,nElI 
2 
41. cos 4х + sin 5х = 2 
Ans. х= 2пп +5 = (4п + 1); 
Sol. Given equation is cos 4x + sin 5х = 2 
Itis possible only when 


cos 4x = 1,sin 5x = 1 > 4х = 2пп, 5x = (Ап + 1)7 
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2nm T 
—x---x-Qmnt1.: 


Thus,x — satisfies both 
Hence, the solution is 

T T 
ECOSSE (4n + 17,nel 


Type - 7 (аї = b Type) 


0. Solve for х: 
42. Find the values of x in (—п, п) which 


satisfy the equation 


81+1с05 x| +соѕ2х + | cos x|? +соѕ* x +|соѕх]5+-:: toco 


2 
Ans. х= +-,+= 

3 3 
Sol. Тһе given equation can be written as 


81+1соѕ x|--cos? х+|соѕ х|3+с05% х+|с0$ x|?---- to со = 82 


= 1 + |соѕ x| + cos? x + |cos x|? + со5“ x + |cos x|? + 


.. to œ = 2 


1 


1-1с08 x| E 


1 
= cos x= +5 
1 
When cos x = 7 
п п 
= COS X = COS (=) > х= 2пп +, ПЕЙ 
1 2 
When cos x = —5 = cos (=) 
2п 
> х= 200 + пей 


п 2п 
Hence the values of x are + "E + ru 


43. 21+|с05 x| +с052 x + | cosx|? +сов®х + |с0$ x|? + -- to со = 4 
п 2п 
Ап$. х = нэ › Е 


Sol. Given equation is 
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21*|cos х|+с052 х+|соѕ x|3--cos* х+|соѕ x|?---- tos -4 


1 
= 21505 = 4 = 22 21 ый 
1- [со x| 


1 1 
> 1- |cos х[=5 > | 08 х 21-777 
1 
> cos х= +5 
т 2т 
Hence the values of x аге + а! ‚+ T 


44. 1+ 5110 + 51120 + 51130 + --- to oo 
=4+2/3 
сала (П 
Ans. пп + (—1) (=) 


Sol. Given equation is 
1- sin 0 + sin? 0+... =4+2\3 


— 4 4 2/3 = 1— sinok — 


= —— 
1-sin 0 4-243 

А 1 : 1 2-/3 З 

=> sin Ө = 1 — —— —si0-1———-1—-——-— 

4423 4423 2 2 


> 0 = пт + (-1(2) пет 


3 
45. |совх| ів" Х- ззіпх _ = 1 


Ans. пп + (— 1)" (5 Jj: пп, (2n + 1)п 


Sol. Given equation is 


3 
|cos хч” хэм х, у] ш (sin? x —2sin х+2) log |cos x| = 0 
> (2sin? x – 3sin x + 1)log |cos x| = 0 
> (sin x — 1)(2sin x - 1)log |cos x| = 0 
> (sin х- 1) = 0, (25іп x — 1) = 0,1ор |cos x| = 0 
> sin x = 1,sin x = > Лов [cos х = 0 > sin x= =, |cos х|-1 


- 1 
> sin х = >, С05 = 1, cos х= -—1 


> х= рп + (- 1)" (5),х = 2ат,х = 2n + 1)п 
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in2 4 in$ НО WES А 
[felsin* x +іп? x «sin x +--+ тос ове 2 satisfies the equations x? — 9х + 8 = 0, 


‚0<х<- 


п 


(Mathematics) 
46. esnx-gssinx-4—-00 
Ans. no solution 
Sol. Given equation is 
еба х_е-зшх_д0 -4-1-4-0,-ө х 
t 
251?—4t-1-0 = (t-2)-5 
2t-24/8 | зөє"х-2648 
= sin х = Іов (2 + V5) = sin х = log, (2 + V5) 
> sin х = Іор, (2 + V5) > 1 
Itis not possible 
So, it has no solution. 
47. 
then find the value ү 
Ans. шэн 
2 
Sol. Wehave 


elsi? x-sin* х+ѕіпб хо: toos Лове 2 


sin^ x 1 2 
= e\ Icos? х Ее etan? xloge 2 — 2їап? х 


2 
Leta = 20008 


Thus, а? — 9а+8 = 0 


> (a—1)(a—-8)-0 > а= 1,8 


when а = 1, then 29" x = 1 = 20 
э2385-1-029 Stan? х= 0 


2x-nrmuncecl 


when a = 8, then 281: х = 8 = 23 з tan? x = 3 


= tan х = V3 
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N COS X = 1 _ 1 2 (У3-1) 
OW, cos x-sin x x = 1+tan x = 341 = 2 
ТҮРЕ-8 
0. Solve for х: 


: 1 
48.  2cos? С) ѕіп2х = х2 + 5,0 « x « Z 
2 X 2 

Ans. по solution 


Sol. Given equation is 


X 1 
2cos? (5) sin? x = х2 + — 
2 x? 


Here, LHS « 2 for 0 <х «тапа RHS 22 


So, it has no solutions. 


2 х2-х __ эх -Х 
49. 2со$ (= E 2:42 
Sol. Ро yourself 


TYPE - 9 (Miscellaneous) 
Q. Solve: 


2 >) 
5ес Е 


50. 1 + 2соѕЅес х = — = 


Ап$. х= 2nn-7,n €I 


Sol. Тһе given equation can be written as 


мапу 2х мапу 
=» 2 —— 2 = – (1 + tan х). T 2X 
1-+(ап 2 2 1+tan 2 


where t = tan (х/2) 


> t? + 2t? +3t+2=0 513 +12 +102 ++ 2Е+2 = 0 


> (Е+1)(2 +%+2) = 0 51+1 = 0,102 +1+2 = 0 
= tan (2) = -1 = tan (2) о = пп - 2,162 


эх = 200 5,0 Є 2. 
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51. cot (5) — cosec (5) = cotx 


Ans. х = 2пп 
Sol. Given equation is 


— cot (7) - созес (5) = cot x 


= G- = cot x = 2sin? (2) = — sin (5) сойх 
sin (2) 2 2 


> (2sin (5) + cot х) 5Ш (5) = 0 > (2sin (2) + cot х) = 0,sin (5) = 0 
when sin (2) -0 
> х= 2ппасі 


when (2sin (7) + cot х) -0 


= 2sin (2) = - === 5 2sin (3) - ш) 


X X 
Жет a) = (en 
> 4sin? (5) cos (5) + cos? (5) - sin? (5) = 0 


— cos? (7) + 4sin? (7) cos (7) - sin? (5) = 0 


For all real x, 


16sin* (7) + Asin? (7) >0 > 4sin* (5) + sin? С) -0 
— sin? (5) (4sin? (5) г 1) -0 sin? (5) = 0, (4sin? (5) + 1) -0 
— sin? (5) -0 > sin (5) -0 


> х= 2ппаві 


52. 10,,0,03, 0, Бе the four roots ofthe equation $11 (0 + а) = К sin 20, no two of which differ by 
a multiple of 2m, then prove that 


0, + Өө, + Өз + 0, = (2n + 1)тп, (n Е 2) 
Sol. Given equation is 


sin (Ө + а) = ksin (20) > sin 0со5 a + cos Osin а = ksin (20) 


9 —tan? (9 
> | ш. Jess a + ( ын 9) sin а 


1+tan? (2) 1+tan? (2) 
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— 2k (2258) (mm) э (25) cos а + (E) sin а 


2 


42 
= 2k: ( a ) (5 : ) > 2t(1 + t2)cos а + (1 + t®sin а = 4kt(1 — t?) 


T e) ае 
> (sin a)t* — (4k + 2cos a)t? + (4k — 2cos œ)t = sin а = 0 


Let t4, t2, t4 and t4 be its four roots 


4k + 2cos а 
Xt, =м— = 84 
sin « 
Xt,t; = 0 = $2 
ЕРЕ 2соѕ а — 4k 
== = о З 
1*2*3 sin a 3 
Xt,t;tst, = ша -ш--14 54 


sin а 
ТУРЕ- 10 (Putting Value of y in Function) 

Q. Solve for x & y: 

53.  Solvex +у = zand tan x+tan у = 1. 


Ans. nosolutions 


Sol. Given, X +y = zand tan х + tan у = 1 


> tan (x + y) = tan (=) 


tan x+tan 
UY BM = 1 – іар х:їќар у = 1 
1-tan х-ап y 


= tan х-іап у = 0 > tan х = 0&ќап у = 0 
ех=ип=у 


Thus, no values of x and у satisfy the given equations. Therefore, the given equations have по 
solutions. 


54. 50 уех-у- “апа sinx = 2 sin y. 


х = (2n 1)7 
Ans. т ШЕЛ 
у= пп с 


Sol. Given, sin х = 2sin у 


4 " 2п 
> sin x = 2sin (2-3) 
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55. 


Ans. 


Sol. 


> sin x = 2 (Žcos х + 51 х) 

> sin x = \3с0$ x + sin x 

> үЗсоѕ x = 0 

> созх= 0 

=> х= (20 +1)5 

when x = (2n + 1) 5, ћепу = nn - = 


Hence, the solutions are 


T 
Х- (2n * 107 
Е п ‚ВЕТ 
y-nn-c 
2n 3 

Solve x + y = T апа cosx + cosy = > 


No Solutions. 


: 2п 3 
Given, X фу = ~ апа cosx + cosy = > 


3 
Now cos x + cos ул, 


4 = ) 3 
= cos COS | — — = — 
^ 8777) 2 
1 ‚ УЗ | 3 
= - — -- = == 
С05 Х 2893 Х 2 sin X 2 
1 (3084 
> - — == 
2 093 X 2 sin X 2 


з cos х + УЗ5іп x = З 
It is not possible, since the maximum value of LHS is 2. 


So, the given system of equations has no solutions. 
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Answer Key 
1o (m+ E- 


6 
3. пп - тапа Ө = пт + (=) 


1 
4. (тт + Са)" (2)) 
ару (9) 
5. пт (-1)" (5) – 2 
2пп п 
23, а. 
TU п 
14. (2К-02-2 
15. х=пт—(—1)"^—7,пє7 
п п 
17. x = пп + (-1^ (1) - nel 
_ dmi c T 
18. х=пп+(– 1 (–=)- пе 
19. х=0,>,2п 20. (А + B) = пп + (2) 
п п 
А = (2а + т) у + >, 
п 5T 
В = (2n - т) > – 5 
24, А=пп+В 
25. (А+2В) => 


26. х= птх = (Зп +1) 5,пє7 


7 6'4'2' 4/6 
31. х-(2041)2,х-(20-1)с061 
32. а= ап! (2), В = ап ! (- +) п є 7. 
33. х= пп +, х= пп + а, а = Гап“! (5) 
34. х= пп + оа = апт! (===) 

2 

35. no solution 
36. х=тп+уте7 
38. хзппі? хэптаеІ 
39. х = (2n 1)7,y = mmz = Кп 
40. х= 2пп +5 
44. х-201-2-(4041)2 


п 2п 


), 2пп, (2n + уп 
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46. no solution 

а. 030 

48.  nosolution 

50. х = 201-5, EI 

51. х= 2пп 

53. no solutions 
x= (2n +1) 

54. 27 
ўза? 

55. No Solutions. 


J 


ПЕ! 
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